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Publication Number: 02-285313 (JP 2285313 A) , November 22, 1990 
Inventors: 

• HAMANISHI YOSHINORI 
Applicants 

• NIKON CORP (A Japanese Company or Corporation), JP (Japan) 
Application Number: 01-106901 (JP 89106901) , April 26 5 1989 
International Class (IPC Edition 5): 

• G02B-009/64 
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• 29.2 (PRECISION INSTRUMENTS— Optical Equipment) 
Abstract: 

PURPOSE: To obtain superior image formation performance over a wide focusing range by increasing the gap between 
1st and 2nd groups which have positive refracting power and moving them toward an object side about a 3rd fixed 
negative group, and making the 3rd group satisfy specific conditions. 

CONSTITUTION: The lens system has the 1st group and 2nd group which have the negative refracting power and the 
3rd group which has negative refracting power and when focusing from an infinite-distance to a short distance is 
performed, the 1st and 2nd groups are moved toward the object side about the 3rd fixed group while expanding their 
mutual gap; and the 3rd negative group has a positive lens and a negative lens. The conditions shown by inequalities 
are satisfied, where (f) is the composite focal length of the whole optical system in the infinite-distance focusing state, f 
(sub 1) the focal length of the 1st group, f(sub 2) the focal length of the 2nd group, f(sub 3) the focal length of the 3rd 
group, f(sub 12) the composite focal length of the 1st and 2nd groups, and (q) the shape factor of the positive lens in the 
3rd group. The shape factor (q) is defined as q=(rb+ra)/(rb-ra), where ra is the radius of curvature of the object- side 
lens surface of the lens element and rb is the radius of curvature of the image-side lens surface. Consequently, the 
superior image formation performance is obtained over the wide focusing range. (From: Patent Abstracts of Japan, 
Section: P, Section No. 1 164, Vol. 15, No. 55, Pg. 96, February 08, 1991 ) 
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